TITLE OF THE INVENTION 

INDICATING AND MANIPULATING A ZOOM REGION OF A WAVEFORM 



BACKGROUND OF THE INVENTION 

The present invention relates to waveform displays on a measurennent 
instrument, and more particularly to a method of easily indicating and 
manipulating a zoom region of a waveform on a display. 

When zooming on waveforms in a measurement instrument with large 
zoom scale factors, it is often difficult to identify which region of a displayed 
waveform is being zoomed. Also when the zoom scale factors become 
extremely large, manipulation of zoom regions becomes very difficult as the 
Indication of the zoom region on the displayed waveform becomes very small. 
When multiple regions of the displayed waveform are zoomed simultaneously, 
the difficulty of identifying and manipulating the unique zoom regions is 
compounded. 

In order to look at particular portions of a long data record representing 
the displayed waveform acquired by the measurement instrument, such as a 
digital storage oscilloscope, in order to see details about the displayed 
waveform, regions within the long data record are selected by a zoom function. 
These zoom regions of the displayed waveform have previously been indicated 
by drawing a zoom box with the displayed waveform represented by the long 
data record, or by displaying the zoom regions as different colors within the 
displayed waveform, also referred to as shading. When the zoom region for the 
displayed waveform becomes smaller than two or three pixels on a display, i.e., 

7452-US1 1 R.L BEASLEY, ET AL. 



appear essentially as a very narrow vertical line that may be lost in the displayed 
waveform, these regions are difficult to quickly identify and very difficult to 
manipulate except via conventional knobs. 

Zoom regions also have been indicated via a summary view that uses a 
5 single line representing the displayed waveform with paired square brackets on 
the line to indicate which portion of the displayed waveform is being displayed 
on a zoomed waveform view. Vertical bars and a dashed line represent the 
displayed waveform and the square brackets indicate on the dashed line the 
region of the displayed waveform currently being displayed in the zoomed 
1 0 waveform view. 

Horizontal manipulation of the zoom region position is typically 
accomplished through the use of knobs. Use of knobs does not easily allow the 
zoom region to move in large increments in either direction, I.e., using knobs to 
move the zoom region to a different portion relatively distant from the original 
15 portion is slow. 

What is desired is a method of easily indicating and manipulating a zoom 
region of a waveform being displayed. 

BRIEF SUMMARY OF THE INVENTION 
20 Accordingly the present invention provides a method of indicating and 

manipulating a zoom region of a waveform being displayed by displaying a zoom 
region indicator with the displayed waveform. The zoom region indicator has an 
associated marker that spans the zoom region but is never less than a minimum 
span to allow ease of identifying or locating the zoom region on the display. 
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Manipulating the associated marker with a pointer device causes the zoom 
region to move accordingly along the displayed waveform. The portion of the 
displayed waveform that is within the zoom region is displayed as a zoomed 
waveform on the display. 
5 The objects, advantages and other novel features are described by the 

following detailed description when read in conjunction with the appended 
claims and attached drawing. 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 
10 Fig. 1 is a rough block diagram view of a typical measurement that uses 

the present invention. 

Fig. 2 is a flow diagram view of display processing for the zoom indicating 
and manipulating method according to the present Invention. 

Fig. 3 is a plan view of a display showing the results of the zoom 
15 indicating and manipulating method according to the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring now to Fig. 1 a signal being examined is input to an acquisition 
module 12 of a measurement instrument 10, such as a digital storage 
20 oscilloscope, where it is converted into X (time) and Y (amplitude) values and 

stored in a memory 14 as a long data record. The X,Y values are then input to a 
rasterizer 16 for converting to a raster format for display. The raster format from 
the rasterizer 16 is input to a display digital signal processor (DSP) 18 to provide 
a display raster which is shown on a display device 20. In the display DSP 18 
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the portion of the long data record to be displayed is determined according to 
operator controls (I/O), the display DSP 18 in turn controlling the operation of the 
rasterizer 16 accordingly. The display DSP 18 adds to the waveform raster from 
the rasterizer 16 other graphics, alpha-numerics, etc. as is well-known in the art. 
5 Within the display DSP 18 a zoom data module 22 has initial location and 

scale values that determine where and how much of the long data record is to 
be displayed as a zoomed waveform. Based upon the zoom data a zoom region 
indicator location and size is calculated by a first calculation module 24, and 
based upon the location and size a draw module 26 draws the zoom region 

10 indicator into the display raster encompassing the displayed waveform 

representing the long data record, from whence it is then provided on the display 
20. The zoom region Indicator may be a dotted rectangle as shown or some 
similar indicator and has an associated marker, as shown in Fig. 3. Where the 
zoom region indicator, due to the scale or size, only a few pixels wide, the 

15 associated marker is maintained at a minimum size sufficient to enable it to be 
readily seen. A user viewing the display can, via a user interface 27, then select 
the zoom region indicated by the marker via a pointing device by clicking and 
dragging on the marker for rapidly moving the zoom region to a different portion 
of the displayed waveform. As the pointer moves, a second calculating module 

20 28 calculates new location data for input to the zoom data module 22 and the 

zoom region indicator on the display 20 is updated accordingly. Also by pointing 
at the particular marker in the presence of multiple zoom regions, that region is 
then associated with appropriate control knobs for fine positioning as in the prior 
art and for changing the scale. 
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Fig. 3 shows a typical display 20 having multiple simultaneous waveform 
views 32, 34, 36, 38. The first waveform view 32 shows the waveform 
represented by the long data record with, in this example, three zoom regions 
42, 44, 46 indicated. As shown each zoom region 42, 44, 46 has a dotted 
5 rectangular portion 48 and an associated marker 50. The marker 50 is generally 
the same length as the width of the rectangular portion 48. However for the third 
zoom region 46 the rectangular portion 48 is only a few pixels wide so it appears 
as a vertical dotted line. The marker 50, however, is not less than a minimum 
width that is sufficient to enable the user to readily point to it in order to select 

10 and manipulate the zoom region 46. This makes it easy to identify the zoom 
region 46 and manipulate it. The remaining waveform views 34, 36, 38 show 
the zoomed waveforms associated with the respective zoom regions 42, 44, 46, 
the color of the markers of the zoom regions being the same as the color of the 
zoomed waveform in the waveform views so the user can properly associate 

15 each zoomed waveform view with the corresponding zoom region. In this case 
view 34 is associated with region 42, view 36 is associated with region 46, and 
view 38 is associated with region 44. 

Although the zoom region indicator described above is a rectangle, any 
means for identifying the zoom region within the waveform data record - 

20 shading, brackets, etc. - may be used so long as the associated marker spans 
the zoom region, is at least a minimum length or width, and is movable by an 
appropriate device to change the zoom region within the waveform data record. 

Thus the present invention provides a method of locating and 
manipulating zoom regions in a displayed waveform represented by a long data 
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record by defining a rectangular zoom region indicator with the displayed 
waveform that has a solid base or marker that is the same length as the width of 
the rectangular zoom region Indicator, but never less than a minimum length, 
and by using a pointing device to select a marker representing the zoom region 
5 for manipulating the zoom region. 
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